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agonal coded symbol area imprinted on a package falls 
within allowable limits. The template includes boundaries 
corresponding to a minimum allowable coded symbol areas 
and boundaries corresponding to a maximum allowable 
coded symbol areas. When placed on top of the coded 
symbol area of the package, it can be determined if the 
encoded symbol area falls within the bounds shown on the 
template. The template also includes alignment hexagons for 
lining up to orientation hexagons that exist on hexagonal 
code labels. Once'these hexagons are lined up, a bull’s eye 
center on the coded symbol area is compared to a dual-size, 
inverse~color bull’s eye on the template, to ensure that the 
bull’s eye meets the speci?ed requirements of the hexagonal 
code. 

The template can also be used with a magni?er to make it 
easier for an operator to align the alignment hexagons on the 
template with the orientation hexagons on the encoded 
symbol area, and to allow for the bull’s eye pattern to be 
viewed at a greater size. 

28 Claims, 8 Drawing Sheets 

All dimensions in inches unless otherwise stated. 

Tolerance 
C 0.040l5748 0.0023622 
T 002637795 0.00393 70l 
D 0.305] lBll 0.0039370l 0.5255906 

@ l0X=> 0.362 0969 l.4l7 2.024 2.472 3.079 
0l0- => 0 v036 0.097 0.142 02 02 0.247 0.308 
GROWTH 0.0 IB 0.048 0.07l 0.|0l 0 .l24 0. I54 

Rl. R2 R3 R4 R5 R6 
SHRINK 0.022 0.044 0.075 0.097 0.l28 0.l50 
Dl0 .=> 0.044 0.089 0. l50 0. l 94 0.255 0.300 

@ .l0X=> 0.44l 0.890 L496 L945 2.55l 3.000 
0.0039370l ~00039370l 000£370l 000313701 00039370l 0.0039377 

"Finder" or ‘Bulls'eye' Position in Relation To Hexagons 
Hexagon Dimensonllnitial size in mm) L= 25.5 

Hex Width W=Ll29=0879 Vertical Spacing Y=ll5/l.7320508)lll=0.l62 
0.036 inches 0.030 inches 

HeX Height V=(2.0/l.7320508llll=l.0|5 _ 
0.040 lnches 

_ mm inches I _ mm inches 

Left Dimension: l2.760 0.502 Top Dlmenslon= I256?) 0.495 
Right oimension= H.029 0.537 Bottom 0imension= I250?» 0.495 

26.379 L039 25_l30 0.989 
0.879 0.035 0.760 0030 

Overall Tolerance= I470 0.058 Overall Tolerance= ‘L400 0.055 
Outer Size Maximum Width= L096 Height= L044 
Outer Size Maximum Width= 0.98l lleight= 0.934 

Center of "Finder“ from Left Edge of Maximum=053l 
Center of "Finder" from Left Edge of llinimum=0473 
center of "Finder" from Top Edge of Maximum=0522 
Center of "Finder" from Top Edge of Minimum=046l 



5,552,593 US. Patent Sep. 3, 1996 Sheet 1 of s 

9* 5% 

F/G/ 



5,552,593 US. Patent Sep. 3, 1996 Sheet 2 0f 8 



5,552,593 U.S. Patent Sep. 3, 1996 Sheet 3 of s 

VGPx 



US. Patent Sep. 3, 1996 Sheet 4 of 8 5,552,593 

F765 



U.S. Patent Sep. 3, 1996 Sheet 5 of 8 5,552,593 



U.S. Patent Sep. 3, 1996 Sheet 6 0f 8 

FIG. 7 
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TEMPLATE OR RETICULE FOR QUALITY 
CONTROL OF A HEXAGONAL CODE 

HAVING AN ACQUISITION TARGET AND 
AN ALIGNMENT TARGET 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to a reticule or template for judging 
the print quality of a particular pattern used for ?nding an 
encoded pattern or symbol. More speci?cally, the invention 
relates to a reticule or template having a pattern of concen 
tric rings or other geometrical shapes in an opposite-color 
arrangement with respect to a pattern used as an orientation 
target on a symbol, for determining if the symbol, such as a 
hexagonal code symbol, meets predetermined speci?cations. 

2. Description of the Related Art 

Various types of symbol codes are used on merchandise, 
such as boxes, letters, packages, etc., for encoding pertinent 
infonnation about an article of merchandise For example, 
universal product codes (also known as “bar codes”) are 
typically placed on an outer surface of the merchandise in 
order to encode information related to the merchandise in a 
point-o?sale transaction. An example of such encoded infor~ 
mation would be the type of merchandise. 

Based on the scanned bar code, a memory is accessed at 
the point-of-sale location to determine the cost of the 
scanned article of merchandise. This determination is based 
on the decoded bar code information that identi?es the type 
of merchandise being sold. For example, based upon a 
decoded sequence of numbers that correspond to the bar 
code on an article of merchandise, a lookup table storing the 
current price of the merchandise can be accessed. 

Universal product codes (UPC) typically lack the data 
density in order needed for storing detailed information 
concerning the object on which the code is af?xed. For 
example, lines of a UPC bar code vary in a range from about 
1/8" to 1" in height, and from about 10 to 52 mils in thickness. 
For UPC bar codes, the spacings between the lines making 
up the bar code may be of various widths. The variations in 
the spacings are one element in determining the bar code 
characters making up the bar code. Bar code information is 
read by illuminating the bars and spacings in a sequential 
manner. The bars absorb light and the background spacings 
re?ect light. The pattern of these re?ections and nonre?ec 
tions is sensed by a bar code scanner. 

Conventional UPC bar codes require a large amount of 
space to encode detailed information concerning the article 
on which the bar code is carried. Therefore, other types of 
codes have been developed which encode a greater amount 
of information onto a smaller area. For example, U.S. Pat. 
No. 3,553,438 discloses wedged-shaped coded elements, 
U.S. Pat. No. 3,971,917 discloses concentric black and white 
bit-encoded rings, U.S. Pat. No. 4,286,146 discloses infor 
mation encoded into contiguous squares and rectangles, and 
U.S. Pat. No. 4,488,679 discloses a densely packed data ?eld 
of dots for encoding information. 
The size and speed of modem conveyor systems, which 

carry packages of varying sizes with labels of encoded 
information affixed thereon, has created a need to utilize 
small, inexpensive and compact labels. U.S. Pat. No. 4,998, 
010 describes one such labeling approach, using a large 
number of contiguous hexagons within a l"><l" area. FIG. 1 
shows a typical hexagonal coded symbol area 30, with a 
bull’s eye center area 35 and a plurality of hexagons 20 
placed at strategic locations outside of the bull’s eye center 
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2 
area 35. The bull’s eye is used as a locator as discussed 
further herein. The bull’s eye is also used for alignment 
purposes before the encoded information that corresponds to 
the hexagons 20 can be electro-optically scanned. Once a 
hexagonal-code scanner is aligned with the bull’s eye pat 
tern 35, the information corresponding to the plurality of 
hexagons 20 can be read. 

FIG. 1 also shows a maximum allowable area of the 
hexagonal coded symbol area 30, as given by lines 34H, 
34V, and a minimum allowable area of the hexagonal coded 
symbol area 30, as given by lines 33H, 33V. 

FIG. 2 shows a blow-up of an area of the contiguous 
hexagons 20 that are make up part of the encoded informa 
tion in the hexagonal coded symbol area 30. As can be seen 
from FIG. 2, hexagonal shapes are well suited for encoding 
a large amount of information into a small area. The hexa 
gons 20 ?t within a “tiled array”, with no wasted space 
between the hexagons 20. Referring back to FIG. 1, the total 
area that the hexagonal coded symbol area 30 encompasses 
is approximately 1"Xl " (O.98l"><0.98l" square using the 
minimum allowable space within lines 34H, 34V of FIG. 1, 
l.096"><l.096" square using the maximum allowable space 
within lines 33H, 33V of FIG. 1). The bull’ s eye center circle 
44 typically is not located at the midpoint of the hexagonal 
coded symbol area 30. 

Within the approximately l"><l" code symbol region, 
there is room for about 888 hexagons. Each of those 888 
hexagonal areas is set to have either a black interior color 
(i.e, inked hexagon) or a white interior color (i.e., non-inked 
hexagon). This type of encoding allows a large amount of 
data to be encoded within a very small area, and is well 
suited for mail and package delivery services, which must 
accommodate packages and letters of all sizes. To be able to 
trace a package or letter through during the delivery process, 
there is a need to encode information concerning how the 
package is to be delivered, whether the package is fragile 
and/or needs special handling requirements, whether the 
package needs to be kept in a special environment during 
shipping (e.g., temperature or humidity restrictions), etc. 
A hexagonal encoding system such as that described 

above was developed by United Parcel Service (UPS), and 
is used extensively by UPS and others in determining the 
status of packages as they are sent from an origination 
location, through a series of intermediate locations, and 
?nally on to a destination location. 

When a?ixing the hexagonal-encoded labels onto pack 
ages in a conveyor-type environment, care must be taken so 
that the labels are properly affixed to their respective pack 
ages. In addition, misalignment of the bull’s eye center area 
may result in the hexagons of the hexagonal coded symbol 
area not being properly read by a hexagonal code scanning 
device or the hexagonal code scanning device not becoming 
aligned with the acquisition target (bull’s eye). In either 
case, the scarmer would not properly acquire the target and 
could not scan the hexagons making up the hexagonal coded 
symbol area. 

In such a system, the bull’s eye provides a ?nder pattern. 
Once the pattern is found, the code can be read. If the 
elements of the ?nder pattern vary too much in size (e.g., the 
print quality is not good), an imaging device might not ?nd 
the bull’s eye. If the bull’s eye is not found, the scanner, 
which reads the symbol outward from the center of the 
hexagonal coded symbol area, cannot acquire the coded 
symbols and therefore cannot read them. 
Boxes which become tilted produce an optically skewed 

image. If the bull’s eye is within speci?cations, image 
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processing techniques can be used to correct for the tilting. 
However, such correction is not possible if the bull’s eye is 
not within speci?cations. Thus, there is a need to have a 
good tool for verifying a bull’s eye within speci?cations. 
US. Pat. Nos. 4,422,241, and 4,607,433, both invented by 

David Meeker, disclose a transparent plate mark locator for 
determining whether a postage indication on an envelope is 
within appropriate speci?ed requirements. US. Pat. No. 
4,149,070, invented by Louis Pastorius, discloses a device 
used to inspect a plurality of bars and spaces of a UPC bar 
code by comparing the sizes of the bars with a predeter 
mined pattem of the bars. 

In the Pastorius patent, the alignment of the bars on the 
template is used to determine if the bars of the actual bar 
code are correct. Pastorius does not disclose aligning the 
code with an “alignment” object before comparing the bars 
on the bar code with the predetermined bars on the template. 
In the Meeker patents, there is no direct overlay of a 
speci?ed pattern on top of a similar pattern on the template. 
Meeker employs edge indications to line up with an enve 
lope in order to determine if a postage label is within an 
allowable area as drawn on the template. 

Accordingly, it is desirable to have a simple and inex 
pensive device that allows one to perform quality control of 
polygonal codes having acquisition targets, in order to 
determine, prior to scanning, if the print quality of the code 
symbol is adequate so that the code symbol can be found and 
read. 

SUMMARY OF THE INVENTION 

In accordance with the above limitations of the related art, 
it is an object of the invention to provide a template for 
determining if a symbol has a proper acquisition target. It is 
a further object of the invention to provide a template useful 
for determining if a symbol is of proper size and shape. 
These and other objects can be achieved using a template 

in cooperation with a symbol having an acquisition target 
and an orientation target. The acquisition target includes a 
?rst alternating pattern of contrasting colors and a ?rst 
predetermined pattern of a predetermined color. The tem 
plate according to the invention includes a substantially 
transparent sheet having a top surface and a bottom surface. 
The template according to the invention also includes an 
acquisition pattern including a second alternating pattern of 
contrasting colors on the top surface of the transparent sheet, 
with the second alternating pattern being in a reverse color 
relationship with respect to the ?rst alternating pattern. The 
template further includes an alignment pattern including the 
predetermined pattern having a second predetermined color, 
with the second predetermined color being in a reverse color 
relationship with respect to the ?rst predetemrined color. 
When the alignment pattern is aligned over the orientation 
target, the structure of the symbol meets the speci?cation if 
the acquisition target of the symbol also aligns with the 
acquisition pattern on the template. 

1 Also according to the invention is provided an apparatus 
for testing an encoded symbol having an acquisition target 
and an orientation target. The acquisition target includes a 
?rst alternating pattern of contrasting colors and the orien 
tation target includes a ?rst predetermined pattern of a 
predetermined color. A template according to the invention 
is made out of a substantially transparent material and has a 
top surface and a bottom surface. The template further 
includes an acquisition pattern including a second altemat 
ing pattern of contrasting colors on the top surface of the 
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4 
transparent sheet, with the second alternating pattern being 
in a reverse color relationship with respect to the ?rst 
alternating pattern. The template further includes an align 
ment pattern having the predetermined pattern with a second 
predetermined color. The second predetermined color is in a 
reverse color relationship with respect to the ?rst predeter 
mined color. The template according to the invention also 
includes magni?cation means for providing a predetermined 
amount of magni?cation. Thus, when the alignment pattern 
of the template is aligned over the orientation target of the 
encoded symbol by an operator looking through the mag 
ni?cation means to the template on top of the symbol, the 
structure of the symbol meets the speci?cation if the acqui 
sition target of the symbol also aligns with the acquisition 
pattern on the template. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In describing a method and an apparatus according to the 
invention, reference is made to the following description and 
accompanying drawings, in which: 

FIG. 1 is a diagram of a conventional hexagonal-code 
label with a bull’s eye acquisition target located somewhere 
on the label; 

FIG. 2 is a diagram of part of the hexagonal honeycomb 
pattern that is used to encode information; 

FIG. 3 is a diagram of the acquisition target bull’s eye 
pattern; 

FIG. 4 is a diagram of the reticule or template according 
to a ?rst embodiment of the invention; 

FIG. 5 shows the visual results of a template according to 
the ?rst embodiment of the invention being placed over a 
properly sized label, with the viewing being made from 
above the template; 

FIG. 6 shows a side view of a magni?cation lens being 
used to obtain a better viewing of the template on top of the 
label according to a second embodiment of the invention; 

FIG. 7 gives detailed information concerning the loca 
tions of the orientation hexagons and the concentric ring 
sizes for both shrinkage and growth sides of the bull’s eye 
pattern, as well as the locations of the minimum and 
maximum label size lines on the template according to the 
invention; 

FIG. 8 shows a typical size of a hexagon used to encode 
information in a hexagonal-coding scheme, as well as the 
precise locations of the orientation hexagons on the template 
according to the invention; 

FIG. 9 shows locations of orientation hexagons of the 
template according to the invention; and 

FIG. 10 shows a side view of a template according to the 
third embodiment on top of a 10X magni?cation lens, which 
itself is on top of a hexagonal coded symbol area. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Refening now to FIG. 3, there is shown a bull’s eye 
pattern 35 that is used to allow a scanner to ?nd a hexagonal 
code. The acquisition target 35, or bull’s eye, includes a 
plurality of concentric rings of contrasting re?ectivities, 
which will yield a periodic video signal when scanned in a 
linear manner. The bull’ s eye 35 also includes a center circle 
44. The center circle 44 is shown having a white interior, and 
has a radius r that has an allowable range between a 
minimum radius rmi,l and a maximum radius rm (not 
shown). 
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As shown in FIG. 3, the contrasting re?ectivities include 
alternate white and black rings, although other colors may be 
used to obtain the desired contrast between the concentric 
rings. The bull’s eye acquisition target 35 is made up of a 
white center circle 44, a ?rst black concentric ring 42, a 
second white concentric ring 50, a third black concentric 
ring 46, a fourth white concentric ring 52, and a ?fth black 
concentric ring 48. 
Once a reference point for the hexagonal code has been 

determined by a successful acquisition of the bull’s eye 
pattern 35 by an electro-optical scanner, the data array of 
hexagons can be successfully processed for decoding. Infor 
mation that corresponds to the white and black hexagons 
surrounding the bull’s eye pattern 35 can be obtained by 
scanning the approximately l"><l" square region 30 as 
shown in FIG. 1. A raster scan or other appropriate scanning 
process can be used. The scanning of the hexagonal coded 
symbol area 30 is typically done with a Charge-Coupled 
Device (CCD) array. 

Referring back to FIG. 2, each of the hexagonal cells 20 
are infonnation encoding units formed by closed broken 
lines 22. The hexagonal cells 20 are arrayed in a predeter 
mined two-dimensional pattern on an optically readable 
label. Con?gurations other than hexagons, such as polygons, 
rectangles, squares, etc., can also be used to encode the data. 
The adjacent hexagons may be totally contiguous, partially 
contiguous, or noncontiguous on the optically readable code 
symbol. 

While the system according to the invention will be 
described below with reference to “contiguous” hexagons, it 
will be known to those of ordinary skill in the art that the 
invention would work equally as well with the other types of 
encoding patterns described above. 

“Contiguous hexagons” are arranged with the geometric 
centers of adjacent hexagons 20 lying at the vertices of a 
predetermined two-dimensional array. The borders of these 
hexagons 20 touch the borders of immediately adjacent 
hexagons 20, as can readily be seen from FIG. 2. Thus, the 
“contiguous hexagon” pattern is advantageous because it 
does not leave any interstitial spaces between the hexagons 
20, allowing a maximum number of hexagons to be encoded 
into a particular region (such as a l"><l“ square area). 

In each of the embodiments described herein, hexagons 
are used for the shape of each of the encoded areas since 
hexagons can be packed more densely in a particular area 
than other types of polygons. For example, the comers of 
“squares” are di?icult to resolve by an optical scanner, often 
requiring further optical resolution in order to read each of 
the squares of a multi~square encoded pattern. Circles would 
be optimal for purposes of optical resolution, but of course 
it is impossible to have adjacent circles without having a 
large area of wasted space between the contiguous circles. 
Hexagons permit optimum packing of information, as com 
pared to other types of geometric patterns. A pattern of 
contiguous hexagons will hereinafter be also referred to as 
a “honeycomb” pattern. 
The individual hexagons forming the honeycomb pattern 

are each set to one of a plurality of contrasting re?ectivities 
corresponding to information being encoded by these hexa 
gons. For the purposes of simplifying the description of the 
system according to the invention, it will be assumed that 
each of the hexagons can be set to either a black interior or 
a white interior. Thus, each hexagon is capable of storing 
log22=l bit of information. 

FIG. 2 shows only a portion of an electro-optically 
scannable hexagonal coded symbol area 30. The non-acqui 
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6 
sition target portion of the hexagonal coded symbol area 30 
includes a plurality of adjacent printed hexagonally-shaped 
cells 20, formed in a honeycomb pattern. Each of the 
hexagonal cells 20 includes six sides 22 of equal length. The 
interior angles “a” of each of the hexagons 20 are equal to 
120 degrees. Each hexagon 20 has a maximum vertical axis 
y-y, and each hexagon 20 has a maximum horizontal axis 
x-x. The xx axis is smaller than the y-y axis due to the 
geometry of the hexagon 20. 
As can be seen from FIG. 2, the hexagons 20 are aligned 

in staggered and overlapping vertical columns, with alter 
nate vertically spaced hexagons 20 having co-linear y-y 
axes. Referring now to FIG. 1, the y-y axes of each of the 
hexagons 20 are parallel to the minimum and maximum 
vertical borders 33V, 34V of the hexagonal coded symbol 
area 30. Also, the x-x axes of each of the hexagons 20 are 
parallel to the minimum and maximum horizonal borders 
33H, 34H of the symbol area 30. Referring back to FIG. 2, 
each of the hexagons 20 making up the honeycomb pattern 
are set to either a white interior 25, or a black interior 26. 

The hexagons 20 are typically formed by a printing 
process which prints each of the hexagons having one of a 
plurality of optical properties, i.e., each hexagon is colored 
either white or black. The particular shades of black and 
white are selected to achieve optimum contrast for ease of 
identi?cation by an electro-optical sensor. In addition, a gray 
level can be used as a third optical color, which falls 
approximately equally between the optical properties of the 
respective white and black colors, to thereby allow more 
information to be stored in a single hexagon. Other color 
shades may also be used to encode more information content 
into one hexagon. 
An area having hexagonal coded symbols can printed 

directly onto a surface of a package. The alignment of the 
hexagons 20 is critical, and care must be taken in the printing 
process to ensure that the y-y axes of the hexagons 20 
forming the honeycomb pattern are parallel to the vertical 
sides 33V, 34V of the label 30, and that the x-x axes of the 
hexagons 20 forming the honeycomb pattern are parallel to 
the horizontal sides 33H, 34H of the hexagonal coded 
symbol area 30, as can be seen from FIG. 1. 

When reading the information of the plurality of hexagons 
comprising an area having hexagonal coded symbols, it is 
necessary to have a sharp color contrast between adjacent 
hexagons. If the package has a good white background, then 
white hexagons can be produced by the absence of ink that 
is provided for the black hexagons. 

In the hexagonal coding scheme as shown in FIG. 1, the 
hexagons making up the encoded information sturound the 
acquisition target 35. The acquisition target 35 includes a 
plurality of concentric rings that form a bull’s eye pattern. 
The acquisition target 35 is preferably not located at or near 
the geometric center of the hexagonal coded symbol area 30, 
in order to facilitate identifying its top/bottom and left/right 
orientations. However, the acquisition target 35 should not 
be located too close to an edge (33V, 33H, 34V, 34H) of the 
hexagonal coded symbol area 30. That way, the acquisition 
target 35 will be less susceptible to becoming tom or 
otherwise damaged as the package to which the hexagonal 
coded symbol area 30 is a?ixed is handled during the 
shipping of the package. Also, the size of an image buffer 
needed in an electro-optical scanner to store the data from 
the hexagonal coded symbol area 30 before the acquisition 
target 35 is identi?ed is minimized by having the acquisition 
target 35 not at or near the edges of the hexagonal coded 
symbol area 30. 
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As shown in FIG. 3, ?ve alternating black and white 
concentric rings form the bull’s eye pattern 35. However, 
any suitable number of rings can be used as an acquisition 
target (i.e., between four and six rings) in the UPS hexagonal 
encoding scheme. 
A pattern correlating technique is used to match a com 

puted pattern of where the concentric rings are expected to 
be with the pattern being read. When a match occurs, the 
acquisition target 35 has been correctly located. 
The acquisition target 35 may be of any overall diameter 

smaller than the hexagonal data array, to provide an area 
which may be as much as 25%, but is preferably about 7% 
of the approximately 1"><l" square area that makes up the 
hexagonal coded symbol area 30. Preferably, the bull’s eye 
pattern 35 is sized as small as possible, since the area it 
occupies on the hexagonal coded symbol area 30 cannot 
carry encoded information. In order to have a 7% area taken 
up by the bull’s eye pattern 35, the diameters of the 
concentric rings are selected so that the outside boundary of 
the external ring 48 (see FIG. 3) is about 7.45 millimeters. 
The width of each of the concentric rings is preferably 

about the same as the side-to-side (x-x axis of FIG. 2) 
dimensions of the hexagons 20, in order to facilitate reso 
lution, but this need not necessarily be so. Each concentric 
ring making up the acquisition target 35 has a minimum 
allowable ring width and a maximum allowable ring width, 
according to UPS hexagonal code speci?cations. The mini 
mum allowable ring width is approximately 0.022", and the 
maximum allowable ring width is approximately 0.061". 

Although the acquisition target 35 is shown as a bull’s eye 
pattern, the acquisition target 35 may take a form other than 
concentric rings, such as spirals or hexagons, rectangles, 
squares, triangles and other geometric shapes, so long as 
linear sections through the acquisition target 35 will create 
regular, predetermined and identi?able color transitions. 
That way, identi?able color transitions can readily be sensed 
by an electro-optic sensor that scans across the acquisition 
target 35, and can be measured by a suitable ?lter resident 
in the sensor. ' 

A target of concentric rings is the preferred geometric 
pattern for the acquisition target 35 because a return signal 
generated by a scan through the bull’s eye center has a 
frequency which is the same when sections are taken in any 
azimuthal direction when cutting through the center of the 
concentric rings. This approach allows for a simpler iden 
ti?cation of the reference position of the hexagonal coded 
symbol area 30, and allows locating the acquisition target 35 
with a one-dimension search of the analog or digital output 
of the electro-optical scanner. 

Allowing either a white or black color interior for each of 
the hexagons making up the honeycomb pattern corresponds 
to one bit of information (i.e., log22) that can be encoded for 
each of the approximately 888 hexagons in the approxi 
mately l"><l" square hexagonal coded symbol area 30. 
Therefore, 888 bits of information can be encoded into this 
area. If a gray color is also used as a possible interior color 
for the hexagons, then each hexagon can hold log23 bits of 
information, allowing for about 1400 bits of information to 
be stored in the hexagonal coded symbol area 30. The 
gray-colored hexagons 20 are shown as the cross-hatched 
areas 27in FIG. 1, along with the white-colored hexagons 25 
and the black-colored hexagons 26. 
For every hexagonal coded symbol area, there must be an 

acquisition target (i.e, a bull’s eye) located somewhere 
inside the area, and a number of “orientation” hexagons at 
predetermined locations with respect to the bull’s eye center. 
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The orientation hexagons at the predetermined locations 

all have black-colored interiors, and are analogous to the 
guard bars used in UPC bar codes. All UPC bar codes have 
start bars, stop bars, and bars in the middle of the bar codes, 
known respectively as the left guard pattern, the right guard 
pattern, and the center guard pattern. The orientation hexa 
gons are needed so that the hexagonal code scanner can scan 
the black-interior orientation hexagons at the predetermined 
locations after acquiring the acquisition target to ensure that 
the hexagonal coded symbol area contains a properly 
encoded hexagonal code. 
The system according to the invention is shown in FIG. 4. 

In FIG. 4, there is shown a template or reticule 52 according 
to the invention with a dual-size bull’s eye pattern 45. The 
bull’s eye pattern 45 has a growth side 47 and a shrinkage 
side 49. The template 52 also has various “alignment” 
hexagons Hl-Hll placed at strategic locations on the tem 
plate 52 with respect to the dual-size bull’s eye pattern 45. 
In a properly formed hexagonal coded symbol area, the 
alignment hexagons of the template 52 according to the 
invention will line up with the orientation hexagons on the 
hexagonal coded symbol area. 
The template 52 functions as a transparency, and is made 

of a material that allows for a substantially transparent 
surface. Such a material may be mylar, glass, or any other 
type of material that provides a substantially see-through 
property. The template 52 can be placed on top of a 
hexagonal coded symbol area to allow a user to visually 
determine if the basic size and orientation requirements and 
print quality for a hexagonal code have been satis?ed. 

FIG. 4 is not drawn to scale, since the alignment hexagons 
H1-H11 and dual-size bull’s eye pattern 45 are each sized to 
line up with their counterparts (orientation hexagons) on the 
hexagonal coded symbol area. The hexagonal coded symbol 
area itself, which encompasses both the acquisition target 
and the honeycomb pattern, is typically about l"><l " in size. 
A maximum size overall hexagonal coded symbol area 65 

and a minimum size overall hexagonal coded symbol area 
75 are also shown on the template 52. These sizes 65, 75 are 
used to determine if the hexagons on the exterior portion of 
a hexagonal coded symbol area fall within the sizes 65, 75. 
If so, then the hexagonal coded symbol area meets the 
minimum/maximum size requirements. If not, then a defect 
exists and the area may not be scannable. 

The dual-size bull’s eye pattern 45 shown in FIG. 4 is an 
opposite-color version of an acquisition target 35 of FIG. 3. 
That is, the dual-size bull’s eye pattern 45 on the template 
52 has two dark-colored center half-circles 90, 90 abutted 
against each other, as can be seen from FIG. 4. The left~side 
half-circle 90' has a radius equal to the maximum allowable 
radius rm“, and the right-side half-circle 90 has a radius 
equal to the minimum allowable radius rmin. 
The bull’s eye pattern of the acquisition target 35 has a 

white-colored center circle 44, as can be seen from either 
FIG. 1 or FIG. 3. Also, each of the other concentric half 
rings on the template 52 has an opposite color with respect 
to its corresponding concentric ring on the hexagonal coded 
symbol area. Referring now to FIGS. 2 and 4, the ?rst 
concentric ring made up of half-rings 92, 92' on the template 
52 is white, the ?rst concentric ring 42 of the acquisition 
target 35 is black, the second concentric ring made up of 
half-rings 93, 93' of the template 52 is black, the second 
concentric ring 50 of the acquisition target 35 is white, etc. 
By this arrangement, when the see-through template 52 is 

laid on top of the acquisition target 35 of a hexagonal coded 
symbol area 30 on a package, one can readily determine if 
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any of the concentric rings making up the acquisition target 
35 are within the size requirements imposed by the encoding 
scheme. 

As can be seen from FIG. 4, the dual-size bull’s eye 
pattern 45 on the mylar template 52 corresponds to two 
separate halves of dilferent size bull’s eye. The left'half 47, 
or shrinkage side, corresponds to a template for checking 
against a minimum allowable width for each of the concen 
tric rings and the center circle making up a bull’s eye 
acquisition target. The right~half 49, or growth side, corre 
sponds to a template for checking against a maximum 
allowable width for each of the concentric rings and the 
center circle making up a bull’s eye acquisition target. 
As stated earlier, the alignment hexagons Hl-Hll that are 

printed on the template 52 of FIG. 4 correspond to locations 
where orientation hexagons having black interiors must 
appear on every hexagonal coded symbol area. Also, in the 
?rst embodiment, the last concentric ring made up of half 
rings 98, 98’is shown as being enclosed by a non-circular, 
polygonal outer surface 100. The outer surface 100 was 
chosen so that the dual-size bull’s eye pattern 45 on the 
template 52 does not contact (or come close to contacting) 
any of the alignment hexagons Ill-H11 on the template 52. 
Thus, when an operator is aligning the alignment hexagons 
H1—H11 on the template 52 with the orientation hexagons on 
a hexagonal coded symbol area, the dark colors of the 
dual-sized bull’s eye 45 printed on the template 52 will not 
interfere with the alignment process. 

Further, the polygonal~shaped outer surface 100 of the 
dual-sized bull’s eye 45 on the template 52 is shaped such 
that certain exterior lines of the outer surface 100 are in a 
parallel relationship with respect to the minimum and maxi 
mum boundary lines 65, 75 that are also printed on the 
template 52. This also eases lining up the template 52 
properly onto a hexagonal coded symbol area 30. Since the 
orientation hexagons on a hexagonal coded symbol area 30 
are situated relatively close to the acquisition target 35 on 
the hexagonal coded symbol area 30, a non-circular outer 
surface 100 covering the largest pair of half'rings 98, 98' on 
the template 52 was chosen to reduce the possibility of 
having any interference between the bull’s eye 45 and any 
of the alignment hexagons Hl-Hll on the template 52. 
The outer boundary 100 of the dual-sized bull’s eye 45 on 

the template 52 need not necessarily have a polygonal shape. 
This outer boundary 100 could also be con?gured as a more 
faceted polygon, or as a thin black-colored ring encircling 
and abutting the white half-rings 98, 98' of the bull’s eye 45, 
or as any other appropriate outer boundary that does not 
interfere with the alignment hexagons H1-H11 on the tem 
plate 52. 
Once the alignment hexagons H1—H11 are lined up prop 

erly with their counterparts (orientation hexagons) on the 
hexagonal coded symbol area 30, each of the concentric 
rings comprising the bull’s eye acquisition target (35 of FIG. 
1 and FIG. 3) are checked to see if they have a width that is 
greater than the minimum allowable width for a concentric 
ring and to see if they have a width that is less than the 
maximum allowable width of a concentric ring. 

In FIG. 4, each of the alignment hexagons Hl-Hll on the 
template 52 are shown with black lines forming their respec 
tive hexagonal boundaries. Each of the alignment hexagons 
H1~H11 also have a clear or transparent color (i.e., non-ink) 
interior region. Thus, when the template 52 is properly 
aligned on top of a hexagonal coded symbol area 30, the 
black-colored orientation hexagons of the hexagonal coded 
symbol area 30 will ?ll in the transparent interior regions of 
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each of the alignment hexagons Hl-Hll due to the see 
through nature of the template 52. 
The mylar template 52 is also used to ensure that each of 

the concentric rings of the acquisition target 35 is properly 
spaced with respect to the center circle of the bull’s eye 
acquisition target 35. FIG. 5 shows the result of a template 
52 according to the ?rst embodiment of the invention being 
placed over a properly-printed hexagonal coded symbol 
area, with the view being from above the template 52. For 
a bull’s eye pattern on the hexagonal coded symbol area that 
meets the minimum/maximum size and position require 
ments of the UPS hexagonal-encoding scheme, a viewing of 
the left-half, or shrinkage side 49 of the bull’s eye will show 
an all dark color, since the dark concentric rings of the 
acquisition target of the hexagonal coded symbol area would 
totally cover the white half-rings on the shrinkage side of the 
bull’s eye on the template 52. 
A viewing of the right-half, or growth side 47 of the bull’s 

eye (45 of FIG. 4) will show a thin white concentric ring 
between each of a plurality of thick dark concentric half 
rings, with each of the dark concentric half-rings corre~ 
sponding to one of the dark rings (42, 46, 48 of FIG. 3) of 
the acquisition target (35 of FIG. 3). Since the white 
concentric half-rings (92, 94, 98 of FIG. 4) on the template 
52 are sized so that they should be larger in width than the 
maximum allowable width of any of the concentric rings of 
the acquisition target (35 of FIG. 1 and FIG. 3), the dark 
concentric rings of the acquisition target 35 will not totally 
cover the white concentric half-rings (92, 94, 98 of FIG. 4) 
on the growth side 47 of the template 52 if the acquisition 
target 35 is properly printed. 
Of course, the above discussion is based on the alignment 

hexagons Hl-Hll of the template 52 ?rst being properly 
placed directly on top of the orientation hexagons of the 
hexagonal coded symbol area. Once this is done, then each 
of the concentric rings of the bull’s eye acquisition target is 
checked. This check can be performed either at normal 
magni?cation, as is done in the ?rst embodiment of the 
invention, or at an enhanced magni?cation, such as 10X 
magnifying lens, as is done in a second and a third embodi 
ment of the invention. 

Referring again to FIG. 5, the view from above each of the 
alignment hexagons Hl-Hll on the template 52 shows them 
having a dark interior due to their being aligned on top of the 
dark-colored alignment hexagons of the hexagonal coded 
symbol area. FIG. 5 also shows other encoded hexagons 20 
that show through the see-through template 52. The place 
ment of these hexagons 20 that form the encoded honey 
comb pattern determines whether the minimum and maxi 
mum size requirements of the hexagonal coding scheme are 
met by using the boundaries 65, 75 on the template 52. In 
FIG. 5, since the outer hexagons 20 of the honeycomb 
pattern fall within the min/max range between the bound 
aries 65, 75, this encoded pattern meets the hexagonal coded 
symbol area requirement. 
One possible magni?cation scheme is shown in FIG. 6, 

which shows a side view of an operator 120 checking a 
hexagonal coded symbol are 30 by placing the template 52 
on top of the hexagonal coded symbol area 30 on the 
package 10. The operator 120 looks through a magni?cation 
lens 110 for both aligning the template 52 with the hexago 
nal coded symbol area 30 by using the alignment hexagons 
(H1—H11 of FIG. 4), and for checking to see if the hexagonal 
coded symbol area 30 ?ts within the speci?ed sizes for both 
the allowable concentric circle widths and the maximum and 
minimum allowable hexagonal area size after the alignment 
has been made. 
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By using the system according to the invention, there is no 
need to extensively train an operator to perform this quality 
control function, since the template is easy to use and 
operate. Further, the alignment hexagons on the template 
allow for ease in placing the mylar surface correctly onto the 
hexagonal coded symbol area. This allows for a quick 
analysis of print gain and print loss, and for a quick analysis 
of overall symbol size at a low cost. 

In a fast~paced conveyor environment in which a large 
number of packages need to have their symbol areas 
checked quickly and accurately, an operator can use the 
template to reliably determine if any packages on the 
conveyor belt have symbol areas that do not meet the 
speci?ed hexagonal-code requirements. Also, by incorpo 
rating a dual-size bull’s eye on the template, the operator can 
determine, at the same time, whether each of the concentric 
rings making up an acquisition target meets both the mini 
mum and maximum allowable size and location require 
ments. 

FIG. 7 provides details concerning the locations of the 
minimum and maximum boundaries (65, 75 of FIG. 4) that 
are imprinted on the template 52 according to the invention. 
FIG. 7 also lists the radiuses of each of the concentric rings 
for both the shrinkage side and the growth side of the bull’s 
eye pattern on the template 52. These values are given with 
respect to a center point on the template 52 to the outer edge 
of each of the concentric rings. The center point reference 
conforms to the center point of the dual-size center circle 90, 
90' on the template 52 (see FIG. 4). Also shown in FIG. 7 are 
ten times (10X) blown up dimensional sizes of these values, 
which are used to size a template according to a third 
embodiment of the invention, which will be described in 
more detail herein. 

FIG. 8 shows a typical size of a hexagon 20 used to 
encode information in a standard hexagonal-coding scheme. 
The hexagon 20 is shown having a maximum height along 
the y-y axis of 0.040", and a maximum width along the x-x 
axis of 0.035 Each of the alignment hexagons H1 through 
H11 on the template 52 will have these exact dimensions. 

FIG. 8 also shows the x-y coordinate locations of each of 
the alignment hexagons H1 through H11 that are printed 
onto the template 52 according to the invention. 

FIG. 9 shows the pictorial locations of each of the 
alignment hexagons Hl-Hll on the template 52. In FIG. 9, 
the bull’s eye pattern is not shown in order to simplify this 
?gure and to highlight the center point 75 of the template 52 
from which each of the alignment hexagons Hl-Hll are 
referenced from. Each alignment hexagon H1—H11 is placed 
onto a predetermined location on the template 52, with these 
predetermined locations corresponding to positions where 
the orientation hexagons must be located on each and every 
hexagonal coded symbol area. 

According to a third embodiment of the invention, the 
printed images on the template 52‘ of the third embodiment 
correspond to a ten times blown-up version of the dual-sized 
bull’s eye and the alignment hexagons H1~H11 of the 
template 52 used in either of the ?rst and second embodi 
ments. That is, the bull’s eye pattern of the template 52' used 
in the third embodiment is ten times the size of the bull’s eye 
pattern of the template 52 used in the ?rst and second 
embodiments. Each of the alignment hexagons printed onto 
the template 52' of the third embodiment are ten times the 
size of its counterpart in the template 52 of the ?rst and 
second embodiments. Of course, the relative size of the 
alignment hexagons with respect to the bull’s eye is the same 
for each of the templates 52, 52‘. 
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FIG. 10 shows the transparent template 52' of the third 

embodiment on top of a times ten (i.e., 10X) magni?cation 
lens 110, which itself is on top of a hexagonal coded symbol 
area 30 on a package 10. When looked at by an operator 120 
from above, the hexagonal coded symbol area 30 will be 
magni?ed such that, if it is correctly imprinted onto the 
package 10, the alignment hexagons of the template 52' will 
match in size and location the magni?ed orientation hexa 
gons of the hexagonal coded symbol area 30. Once this 
alignment has been made, then the magni?ed acquisition 
target of the hexagonal coded symbol area 30 can be 
compared against the larger-size bull’s eye (as compared to 
the bull’s eye used in the ?rst embodiment) on the template 
52'. 

The third embodiment allows for ease in an operator 120 
aligning the larger, magni?ed orientation hexagons of the 
hexagonal coded symbol area 30 with the larger sized 
alignment hexagons imprinted onto the template 52'. The 
template 52' of the third embodiment also allows for an 
easier comparison of the magni?ed acquisition target with 
the larger size, reverse-color, dual-size bull’s eye imprinted 
onto the template 52'. 

However, as can be seen from FIG. 10, in the third 
embodiment, the template 52' cannot directly abut the hex 
agonal coded symbol area 30, due to the magni?cation lens 
110 situated between them. A slight problem may occur if 
the operator 120 misaligns the template 52' above the 
hexagonal coded symbol area 30, due to the spatial gap 
between the template 52' and the hexagonal coded symbol 
area 30. Therefore, it is important that the operator 120 look 
directly down upon these surfaces (i.e., in a perpendicular 
direction) during the alignment process. 

With any of the embodiments as described herein, the 
print gain and print loss of the hexagonal coded symbol area 
can be easily determined. That is, as the hexagonal coded 
symbol area is created by a particular printing process, there 
may be a tendency for the acquisition target and the hexa 
gons to spread out from their desired locations. This effect 
is a result of the bleeding of ink applied to the black-colored 
concentric rings and the black-colored hexagons. This 
bleeding may lead to an undesired growth of the black 
colored hexagons and the black-colored concentric rings or 
a mis-shaped acquisition target. These effects could cause a 
misalignment with respect to the acquisition target. As 
previously noted, if the acquisition target such as the bull’s 
eye 35 cannot be found or aligned, it may not be possible to 
accurately decode the symbol. 
Use of the templates 52, 52' according to the invention 

allows one to easily check to determine if the lines making 
up the acquisition target are within speci?ed size and loca 
tion ranges. Thus one can easily determine if the printing 
process resulted in a symbol which complies with the 
speci?ed requirements. 

For both templates 52, 52', the view from the bottom side 
of the template would be the reverse (i.e., mirror) image of 
what is shown in FIG. 4, due to the see-through nature of the 
templates 52, 52'. 

While preferred embodiments of the invention have been 
described herein, modi?cation of the described embodi 
ments may become apparent to those of ordinary skill in the 
art, following the teachings of the invention, without depart 
ing from the scope of the invention as set forth in the 
appended claims. 
What is claimed is: 
1. A template for use with an encoded symbol area having 

an acquisition target and an orientation target, said acquisi 
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tion target including a ?rst alternating pattern of contrasting 
colors and said orientation target including a ?rst predeter 
mined pattern of a predetermined color, comprising: 

a substantially transparent sheet having a top surface and 
a bottom surface; 

an acquisition pattern including a second alternating pat~ 
tern of contrasting colors on said top surface of said 
substantially transparent sheet, said second alternating 
pattern having a contrasting color relationship with 
respect to said ?rst alternating pattern; 

an alignment pattern including said predetermined pattern 
of a second predetermined color, said second predeter 
mined color having a contrasting color relationship 
with respect to said first predetermined color, 

wherein when said alignment pattern is aligned over said 
orientation target, said encoded symbol area is deter 
mined to comply with predetermined speci?cations 
when said acquisition target is at a same time aligned 
with said acquisition pattern. 

2. A template according to claim 1, wherein said ?rst 
predetermined color is one of white and black, said second 
predetermined color is an other of white and black, said ?rst 
alternating pattern of contrasting colors are alternating white 
and black colors starting with white, and said second alter 
nating pattern of contrasting colors are alternating black and 
white colors starting with black. 

3. A template according to claim 2, wherein said acqui 
sition target comprises: 

a ?rst center circle having a ?rst color interior and a ?rst 
predetermined radius; and 

a ?rst concentric ring being contiguous with and sur 
rounding said ?rst center circle and having a second 
color interior and a predetermined ring width; 

and wherein said acquisition pattern includes a dual~sized 
bull’s eye having a left region and a right region, said 
acquisition pattern including, 

a ?rst center half-circle in said left region having said 
second color interior and a second predetermined 
radius; 

a second center half-circle in said right region having said 
second color interior and having a third predetermined 
radius, said ?rst and second center half-circles being 
contiguous and together forming a second center circle 
having said second color interior and having a left side 
with said second predetermined radius and having a 
right side with said third predetermined radius; 

a ?rst concentric half~ring in said left region being con 
tiguous with and surrounding said ?rst center half 
circle and having said ?rst color interior and a second 
predetermined ring width; 

a second concentric half-ring in said right region being 
contiguous with and surrounding said second center 
half-circle and having said ?rst color interior and 
having a third predetermined ring width, wherein said 
?rst and second white concentric half-rings abut each 
other to form a dual-size concentric ring, said dual-size 
concentric ring having said second predetermined ring 
width on said left region and said third predetermined 
ring width on said right region; 

and wherein when said alignment pattern is aligned over 
said orientation target, said encoded symbol area is deter 
mined to comply with the predetermined speci?cations 
when said ?rst concentric ring having said second color 
interior totally covers said ?rst concentric half-ring on said 
left region of said template, and said ?rst concentric ring 
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does not totally cover said second concentric half-ring on 
said right region of said template. 

4. A template according to claim 1, further comprising: 
a ?rst pattern enclosing a ?rst region which de?nes a 
maximum allowable area of said symbol area; 

a second pattern enclosing a second region de?ning a 
minimum allowable area of said symbol area, 

wherein when said alignment pattern is aligned over said 
orientation target, said encoded symbol area is deter 
mined to comply with the predetermined speci?cations 
when said encoded symbol area falls outside of said 
second region and inside of said ?rst region. 

5. A template according to claim 4, wherein said orien 
tation target comprises: 

a predetermined number of hexagonal shapes having a 
?rst color interior and situated at predetermined loca 
tions with respect to said acquisition target; 

said alignment pattern includes a predetermined number 
of hexagonal shapes having a second color interior and 
situated at predetermined locations with respect to said 
acquisition pattern; 

and wherein said template is aligned with said encoded 
symbol area when each of said ?rst color interiors of 
said predetermined number of hexagonal shapes of said 
orientation target match up with each of said second 
color interiors of said predetermined number of hex 
agonal shapes of said alignment pattern. 

6. A template according to claim 5, wherein said ?rst color 
interior is black. 

7. A template according to claim 6, wherein said encoded 
symbol area is a square region and said orientation target 
includes a plurality of hexagonal shapes each having a black 
color interior, each of said hexagonal shapes of said orien 
tation target being spaced at predetermined locations with 
respect to a geometric center of said square region to thereby 
form said ?rst predetermined pattern; 

and wherein said alignment pattern includes a plurality of 
hexagonal shapes each being de?ned by a black line 
enclosing a non-black interior region, said ?rst and 
second regions each being square regions that share a 
geometric center, and said plurality of hexagonal 
shapes forming said alignment pattern being spaced at 
said predetermined locations with respect to said geo 
metric center of said ?rst and second regions. 

8. A template according to claim 7, wherein said encoded 
symbol area includes a plurality of contiguous hexagonal 
shapes arranged in a honeycomb pattern surrounding said 
acquisition target, and wherein each of said respective 
interior regions of said plurality of contiguous hexagonal 
shapes has one of a ?rst color and a second color. 

9. Atemplate according to claim 8, wherein said ?rst color 
is a non-black color and said second color is black. 

10. An apparatus for testing an encoded symbol area 
having an acquisition target and an orientation target, said 
acquisition target including a ?rst alternating pattern of 
contrasting colors and said orientation target including a ?rst 
predetermined pattern of a predetermined color, comprising: 

a template constructed from a material having a substan 
tially transparent color characteristic, said template 
having a top surface and a bottom surface, said tem 
plate further including, 

an acquisition pattern including a second alternating pat 
tern of contrasting colors on said top surface, said 
second alternating pattern having a contrasting color 
relationship with respect to said ?rst alternating pattern; 

an alignment pattern including said predetermined pattern 
of a second predetermined color, said second predeter 
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mined color having a contrasting color relationship 
with respect to said ?rst predetermined color; and 

magni?cation means for providing a predetermined 
amount of magni?cation; 

wherein when said alignment pattern of said template is 
aligned over said orientation target of said encoded 
symbol area by an operator using said magni?cation 
means to align said template on said encoded symbol 
area, and wherein said encoded symbol area is deter 
mined to comply with predetermined speci?cations 
when said acquisition target is at a same time aligned 
with said acquisition pattern. 

11. An apparatus according to claim 10, wherein said 
predetermined amount of magni?cation is about 10. 

12. An apparatus according to claim 10, wherein said 
material is one of mylar and glass. 

13. A template according to claim 10, wherein said ?rst 
predetermined color is one of white and black, said second 
predetermined color is an other of white and black, said ?rst 
alternating pattern of contrasting colors are alternating white 
and black colors starting with white, and said second alter 
nating pattern of contrasting colors are alternating black and 
white colors starting with black. 

14. A template according to claim 10, wherein said 
acquisition target comprises: 

a ?rst center circle having a ?rst color interior and having 
a ?rst predetermined radius; and 

a ?rst concentric ring being contiguous with and sur 
rounding said ?rst center circle and having a second 
color interior and a predetermined ring width; 

and wherein said acquisition pattern includes a dual-sized 
bull’s eye having a left region and a right region, said 
acquisition pattern further including, 
a ?rst center half-circle in said left region having said 

second color interior and a second predetermined 
radius; 

a second center half-circle in said right region having 
said second color interior and a third predetermined 
radius, said ?rst and second center half-circles being 
contiguous and together forming a second center 
circle having said second color interior and having a 
left side with said second predetermined radius and 
a right side with said third predetermined radius; 

a ?rst concentric half-ring in said left region being 
contiguous with and surrounding said ?rst center 
half-circle and having said ?rst color interior and a 
second predetermined ring width; 

a second concentric half-ring in said right region being 
contiguous with and surrounding said second center 
half-circle and having said ?rst color interior and a 
third predetermined ring width, wherein said ?rst 
and second white concentric half-rings abut each 
other to form a dual-size concentric ring, said dual 
size concentric ring having said second predeter 
mined ring width on said left region and having said 
third predetermined ring width on said right region; 

and wherein when said alignment pattern is aligned over 
said orientation target, said encoded symbol area is deter 
rrrined to comply with the predetermined speci?cations 
when said ?rst concentric ring totally covers said ?rst 
concentric half-ring on said left region of said template, and 
said ?rst concentric ring does not totally cover said second 
concentric half-ring on said right region of said template. 

15. A template according to claim 10, further comprising: 
a ?rst pattern enclosing a ?rst region which de?nes a 
maximum allowable area of said encoded symbol area; 
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a second pattern enclosing a second region de?ning a 
minimum allowable area of said encoded symbol area, 

wherein when said alignment pattern is aligned over said 
orientation target, said encoded symbol area is deter 
mined to comply with the predetermined speci?cations 
when said encoded symbol area falls outside of said 
second region and inside of said ?rst region. 

16. A template according to claim 10, wherein said 
orientation target comprises: 

a predetermined number of hexagonal shapes having a 
?rst color interior and situated at predetermined loca 
tions with respect to said acquisition target; 

said alignment pattern includes, 
a predetermined number of hexagonal shapes having a 

second color interior and situated at predetermined 
locations with respect to said acquisition pattern, 

and wherein when said template is aligned with said 
encoded symbol area when each of said ?rst color 
interiors of said predetermined number of hexagonal 
shapes of said orientation target match up with each 
of said second color interiors of said predetennined 
number of hexagonal shapes of said alignment pat 
tern. 

17. A template according to claim 16, wherein said ?rst 
color interior is black, and said second color interior is a 
non-black color. . 

18. A template according to claim 14, wherein said 
encoded symbol area is located in a square region and said 
orientation target includes a plurality of hexagonal shapes 
each having a black color interior, each of said hexagonal 
shapes of said orientation target being spaced at predeter 
mined ‘locations with respect to a geometric center of said 
square region to thereby form said ?rst predetemrined 
pattern; 

and wherein said alignment pattern includes a plurality of 
hexagonal shapes each being de?ned by a black line 
enclosing a white interior region, said ?rst and second 
regions each being square regions that share a geomet 
ric center, and said plurality of hexagonal shapes form 
ing said alignment pattern being spaced at said prede— 
terrnined locations with respect to said geometric center 
of said ?rst and second regions. 

19. A template according to claim 16, wherein said 
encoded symbol area includes a plurality of contiguous 
hexagonal shapes arranged in a honeycomb pattern sur 
rounding said alignment target, and wherein each of said 
respective interior regions of said plurality of contiguous 
hexagonal shapes has one of a ?rst color and a second color. 

20. A template according to claim 19, wherein said ?rst 
color is a non-black color and said second color is black. 

21. An apparatus for testing an encoded symbol area 
having an acquisition target and an orientation target, said 
acquisition target having a ?rst size and including a ?rst 
alternating pattern of contrasting colors, and said orientation 
target having a second size and including a ?rst predeter 
mined pattern of a predetermined color, comprising: 

magni?cation means for providing a predetermined 
amount of magni?cation; 

a template constructed from a material having a transpar 
ent color characteristic, said template having a top 
surface and a bottom surface, said template further 
including, 
an acquisition pattern including a second alternating 

pattern of contrasting colors on said top surface of 
said transparent sheet, said second alternating pattern 
having a contrasting color relationship with respect 
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to said ?rst alternating pattern and having a third size 
greater than said ?rst size such that, when said ?rst 
size is magni?ed by said predetermined amount of 
magni?cation, said third size equals said ?rst size; 

an alignment pattern including said predetermined pat 
tern of a second predetermined color, said second 
predetermined color having a contrasting color rela 
tionship with respect to said ?rst predetermined 
color, said alignment pattern having a fourth size 
greater than said second size such that, when said 
second size is magni?ed by said predetermined 
amount of magni?cation, said fourth size equals said 
second size; and 

wherein when said alignment pattern of said template is 
aligned over said orientation target with said magni?cation 
means situated between said template and said encoded 
symbol area, said encoded symbol area is determined to 
comply with predetermined speci?cations when said acqui— 
sition target is at a same time aligned with said acquisition 
pattern. 

22. An apparatus according to claim 21, wherein said 
predetermined amount of magni?cation is about 10. 

23. An apparatus according to claim 21, wherein said 
material is one of mylar and glass. 

24. A template according to claim 21, wherein said ?rst 
predetermined color is one of a non-black color and black, 
said second predetermined color is an other of the non-black 
color and black, said ?rst alternating pattern of contrasting 
colors are alternating white and black colors starting with 
white, and said second alternating pattern of contrasting 
colors are alternating black and white colors starting with 
black. 

25. A template according to claim 21, wherein said 
acquisition target comprises: 

a ?rst center circle having a ?rst color interior and having 
a ?rst predetermined radius; and 

a ?rst concentric ring being contiguous with and sur 
rounding said ?rst center circle and having a second 
color interior and a predetermined ring width; 

and wherein said acquisition pattern includes a dual-sized 
bull’s eye having a left region and a right region, said 
acquisition pattern including, 

a ?rst center half-circle in said left region having said 
second color interior and a second predetermined 
radius; 

a second center half-circle in said right region having said 
second color interior and having a third predetermined 
radius, said ?rst and second center half-circles being 
contiguous and together forming a second center circle 
having said second color interior and having a left side 
with said second predetermined radius and a right side 
with said third predetermined radius; 
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a ?rst concentric half-ring in said left region being con 

tiguous with and surrounding said ?rst center half 
circle and having said ?rst color interior and a second 
predetermined ring width; 

a second concentric half-ring in said right region being 
contiguous with and surrounding said second center 
half-circle and having said ?rst color interior and a 
third predetermined ring width, wherein said ?rst and 
second concentric half-rings abut each other to form a 
dual-size concentric ring, said dual-size concentric ring 
having said second predetermined ring width on said 
left region and said third predetermined ring width on 
said right region; 

and wherein when said alignment pattern is aligned over 
said orientation target, said encoded symbol area is deter 
mined to comply with the predetermined speci?cations 
when said ?rst concentric ring totally covers said ?rst 
concentric half—ring on said left region of said template, and 
said ?rst concentric ring does not totally cover said second 
concentric half-ring on said right region of said template. 

26. A template according to claim 21, further comprising: 
a ?rst pattern enclosing a ?rst region which de?nes a 
maximum allowable area of said encoded symbol area; 

a second pattern enclosing a second region de?ning a 
minimum allowable area of said encoded symbol area, 

wherein when said alignment pattern is aligned over said 
orientation target, said encoded symbol area is deter 
mined to comply with the predetermined speci?cations 
when said encoded symbol area falls outside of said 
second region and inside of said ?rst region. 

27. A template according to claim 21, wherein said 
orientation target comprises: 

a predetermined number of hexagonal shapes having a 
?rst color interior and situated at predetermined loca 
tions with respect to said acquisition target, 

said alignment pattern includes a predetermined number 
of hexagonal shapes having a second color interior and 
situated at predetermined locations with respect to said 
acquisition pattern, 

and wherein when said template is aligned with said 
encoded symbol area when each of said ?rst color 
interiors of said predetermined number of hexagonal 
shapes of said orientation target are matched up with 
each of said second color interiors of said predeter 
mined number of hexagonal shapes of said alignment 
pattern. 

28, A template according to claim 27, wherein said ?rst 
50 color interior is black, and said second color interior is a 

non-black color. 
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